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REMARKS 

Status of the claims : 

With the above amendments, claims 2, 4, 10, 11, 12, 13, 15 
and 16 have been canceled, claim 9 has been amended, and claims 
17-2 0 have been added. Thus, claims 3, 9, 14, and 17-2 0 are 
pending and ready for further action on the merits. No new 
matter has been added by way of the above amendments. Support 
for new claims 17-18 can be found at page 1, lines 11-18 and in 
original claim 2. Support for claim 19 can be found at page 28, 
Table 10. Claim 20 is based upon a combination of claims 3 and 
14. Reconsideration is respectfully requested in light of the 
following remarks. 

Rejections under 35 USC §112, first paragraph 

Claim 12 is rejected under 35 USC §112, first paragraph as 
lacking description. Claim 12 has been canceled so the 
rejection is moot. Withdrawal of the rejection is warranted and 
respectfully requested. 

Rejections under 35 USC §103 

Claims 3 and 4 are rejected under 35 USC §103 (a) as being 
unpatentable over JP x 232 (JP 10-110232) in view of JP x 054 (JP 
58-031054) . 
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Claims 2 and 9 are rejected under 35 USC §103 (a) as being 
unpatentable over JP '232 in view of JP '054 and Komatsubura 
x 948 (US Patent No. 4,718,948). 

Claims 10-13, 15 and 16 are rejected under 35 USC §103 (a) 
as being unpatentable over JP '054. 

Applicants traverse. 

Removal of the Rejection over JP *054 

Applicants have canceled claims 10-13, 15 and 16 so the 
rejection over JP '054 is moot. Withdrawal of the rejection is 
warranted and respectfully requested. 

Patentable Differences in Claim 3 

The present invention defined in Claim 3 is not an 
invention of alloy per se but an aluminum alloy sheet (for an 
automobile), limited by a process for the production thereof. 
Therefore, the unobviousness of the invention must be evaluated 
as an aluminum alloy sheet. The Examiner asserts that the 
combination of the material in JP '232 with the process in JP 
'054 would be obvious. Applicants disagree. 

JP '232 relates to a caster material (a cast sheet) 
produced by a twin-roll process as shown in Figure 1 in the 
reference. In contrast, JP '054 relates to a method of 
producing an aluminum alloy sheet using a large cast ingot 
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followed by homogenization treatment and hot rolling thereafter. 
In this connection, the cast ingot is so large as to be 
supported by the description of "homogenizing treatment of 400 ~ 
560 °C for 1-24 hours before hot rolling" (right upper column, 
lines 11 to 13 in the general description) or of "soaking at 
520 °C x 8 hours" as appears in example 1 (please see the left 
upper column, lines 1 to 2 on page 291 in JP x 054) and example 2 
(which recites: "just the same way as in example 1"). These 
examples disclosed in the specification of JP x 054 show that the 
cast ingot of JP *054 is drastically different from the caster 
material of JP x 232. 

Applicants submit that if one were to subject both aluminum 
alloys described in the references, as starting materials, to 
the same process as described in either reference, it would be 
impossible to produce products with the same properties of 
material with one another. 

Applicants assert that it is, in principle, impossible to 
combine JP *232 and JP x 054 in view of similar alloy 
compositions in both references but ignore the drastic 
differences in their cast structures (in the cast ingot and the 
cast sheet) as well as the production processes thereafter. 
Accordingly, Applicants assert that there is no motivation to 
combine JP *232 and JP *054. If the Examiner insists that there 
is motivation to combine references, Applicants respectfully 
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request that the Examiner explain in logical detail why 
motivation to combine the references exists. 

In the present invention, a large cast ingot is used as a 
starting material, and the microstructure of the rolled sheet is 
homogeneous enough so that precipitation of extraordinarily 
coarse Mg 2 Si precipitates does not occur. Accordingly, the 

instant invention does not have to set the limitations that are 
present in JP *232. 

In contrast, the object of the invention in JP x 232 is 
"suppressing G.P zone, which precipitates during natural aging 
by leaving cooling at room temperature" (see page 3, left 
column, lines 26 to 27 in the specification of JP *232). 
Moreover, regarding the limitation of the cold rolled sheet of 
the alloy composition, JP *232 states: "the maximum crystal 
grain diameter of the metallurgical microstructure of the sheet 
is equal to or less than 100 (am and further the maximum length of 
the Mg 2 Si compound is equal to or less than 50 pm" (see page 2, 

left column, lines 9 to 11 and claim 1 of JP x 232) . As can be 
seen from this passage and as discussed above, the aluminum 
alloy sheet for automobiles in the present invention and the 
aluminum alloy sheet of JP *232 are quite different. In JP x 232 
a limitation regarding microstructure is set, such as the 
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crystal grain diameter of the alloy and a particle diameter of 
Mg 2 Si compound. The instant invention has no such limitations. 

Further, many of the properties of the alloy sheet of the 
present invention are not disclosed or suggested in JP '232, 
such as an impact energy value or a spot weldability. These 
features of the present invention are described in Tables 9 and 
10 in the specification, but are not at all described or 
suggested in JP *232 because the concept of the invention in JP 
'232 is quite different from that of the present invention. 

Claim 9 (method for production claim) 

The production method of Claim 9 in the present invention 
is a method of producing an aluminum alloy sheet material for an 
automobile wherein the material has an alloy composition which 
consists of between 2.6 wt% and 5 wt% of Si, 0.2 to 0.8 wt% of 
Mg, 0.2 to 1.5 wt% of Zn, 0.2 to 1.5 wt% of Cu, 0 . 2 to 1 . 5 wt% 
of Fe, and between 0.05 and less than 0.6 wt% of Mn, and one or 
more members selected from the group consisting of 0.01 to 0.2 
wt% of Cr, 0.01 to 0.2 wt% of Ti , 0.01 to 0.2 wt% of Zr, and 
0.01 to 0.2 wt% of V, with the balance being aluminum and 
unavoidable impurities. The alloy is subjected to hot rolling, 
cold rolling, annealing, and cooling at 3°C/sec or more, and in 
this process, a total percent reduction is 98% or more. In the 
present invention, only after controlling the minor elements of 
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the alloy composition, the cooling rate after annealing, and the 
percent reduction within the respective prescribed ranges can 
the tensile strength, the bending property, the Charpy impact 
values and the spot weldability and the like of the product 
attain their respective desired levels. 

Comparison with JP '232 

Claim 9 in the present invention claims a method of 
producing an aluminum alloy sheet for an automobile using a 
large ingot. In JP *232, a caster material (a cast sheet) is 
utilized. In contrast, in the present invention, a large cast 
ingot is utilized. The cast materials of the present invention 
and JP x 232 (a cast ingot and a cast sheet, respectively) differ 
in thickness and microstructures owing to the difference in the 
cooling rates during the casting steps. JP *232 further differs 
from the present invention in the production process, wherein a 
hot -rolling process is abbreviated. Thus, Applicants submit 
that it would not be obvious for a person of ordinary skill in 
the art to make the present invention using the method for 
production recited in claim 9 of the instant invention. 

Because the caster material in JP *232 is thin in thickness 
and the Si particles formed at the casting stage are very fine, 
the value of a percent reduction by rolling is not necessary to 
break the Si particles into finer particles. However, in the 
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instant invention, the high percent reduction value equal to 98% 
or more aids in breaking the Si particles into finer particles. 
Accordingly, Applicants submit that claim 9 should not be 
rejected in view of JP x 232. 

Comparison with JP *054 

The basic difference between the production method of the 
present invention and that of JP x 054 is in the percent 
reduction by rolling. 

JP *054 recites: "hot rolling a sheet of 3 mm in thickness 
to a sheet of 0 . 6 mm in thickness and then cold rolling the hot 
rolled sheet of 0 . 6 mm to a sheet of 0.15 mm in thickness" (see 
page 3, right column, lines 8 to 11, in the specification of JP 
x 054). In this case, the total percent reduction is calculated 
to be 95% (3 mm x 5/100 = 0.15 mm). This value does not fall 
within the claimed range of 98% or more in the present 
invention. 

Moreover, one would never attain the instant invention by 
the disclosure of JP *054. In particular, the percent reduction 
amount in JP x 054 is not set based on breaking Si particles. 
This is in contrast to the present invention, wherein the total 
percent reduction of 98% or more is attained after a 
homogenizing step. If the only purpose of the reduction by 
rolling were to make the crystal grains of the alloy finer, then 
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a 90 to 95% of reduction, which is the percent reduction level 
in JP '054, would be sufficient in the present invention. 

However, in order to break Si particles in the sheet 
material containing many Si particles (as in the present 
invention), a percent reduction of 98% or more is required. 
Only after a cold rolling resulting in a total percent reduction 
of 98 % or more, does one obtain the breaking effect, which 
makes the Si particles sufficiently fine. This is the most 
important difference from the disclosure of JP x 054. A percent 
reduction of 98% or more as claimed in the present invention 
would not be necessary if rolling a large ingot to make the Si 
particles finer were not required. 

Further, when one obtains fine Si particles owing to the 
high percentage reduction of 98% or more, the good Charpy impact 
value disclosed in the present invention is obtained. 
Specifically, comparing a product sheet produced by the percent 
reduction within the range disclosed in JP x 054, and a product 
sheet produced by the percent reduction within the range claimed 
in the present invention, the difference in mechanical 
properties such as tensile strength, Charpy impact value or the 
like, are quite clear, with the instant invention being 
unexpectedly superior. 
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Relation between cast ingot size and percent reduction 

The Examiner states: 

Sheet products obtained by the above mentioned ingot 
practice can undergo more reduction because the 
starting thickness is typically greater than sheets 
obtained by direct casting rolling. (please see page 
5, lines 10 to 12 in the Office Action) . 

However, Applicants respectfully point out that this is the case 

only for soft aluminum alloys. In the case of hard aluminum 

alloys containing considerable amounts of Si, Mg and Cu and so 

forth (as in the present invention) , the formability generally 

is not very good, and edge cracking and/or deterioration of 

surface quality of sheet is induced when a high percent 

reduction process occurs, which causes any rolling step to be 

inoperable . 

More specifically, an alloy sheet that has a total 
percentage reduction of 95% (as disclosed in JP x 054) must be 
subjected to further rolling by an amount in percent reduction 
of 60% in order to attain a thinness of a sheet that has a 
percent reduction of 98% (i.e., the lower limit in the instant 
invention) . One of ordinary skill in the art would recognize 
that this would be incredibly burdensome in a real production 
line. This is why rolling to a percent reduction value of 98% 
is not generally conducted in the manufacture of alloy sheets. 

The rolling conditions of an aluminum alloy material must 
be selected according to the alloy composition and the 
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characteristics or properties desired to be attained. Even if 
rolling by a high percent reduction of 98% is possible or 
probable in the case of a soft aluminum alloy, it is not known 
nor is it obvious to use a high percent reduction of 98% in 
rolling in the case of a hard aluminum alloy such as a high Si- 
Mg-Cu containing alloy of the present invention. One of 
ordinary skill in the art would not know based on the prior art 
that obtaining a percent reduction of 98% in rolling in the case 
of a hard aluminum alloy (such as a high Si-Mg-Cu containing 
alloy as in the present invention) is achievable. To Applicants 
knowledge, there are no documents disclosing the high percent 
reduction of the alloy having the composition defined in the 
present invention, although Applicants acknowledge that there 
might potentially be documents disclosing a high percent 
reduction of 98% or more regarding aluminum series materials for 
foils . 

The Examiner is invited to cite any reference disclosing a 
total percent reduction of 98% or more for an alloy having a 
composition of Al -Si-Mg-Cu alloy in accordance with the present 
invention. Applicants, however, submit that the presentation of 
a reference that discloses an alloy having the composition of 
pure aluminum alloy or the like, i.e., soft aluminum alloy that 
has a high percent reduction, combined with a reference that 
discloses a composition for a hard aluminum alloy cannot render 
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obvious a composition for a hard metal alloy with a high percent 
reduction. For these reasons, the rejection is inapposite. 
Withdrawal of the rejection is warranted and respectfully 
requested. 

Annealing 

Regarding annealing at 530°C / the SHT (Solution Heat 
Treatment) disclosed in the ASM Specialty Handbook Aluminum and 
Aluminum alloys shows that this technique is a publicly known 
technique, but a cooling step thereafter is not disclosed in the 
handbook. There are many ways for cooling after a solution heat 
treatment. In the present invention, a cooling rate of 3°C or 
more is important. If the claimed cooling rate is not used, 
then the characteristics or properties sought in the present 
invention are not obtained. In this connection, Applicants have 
presented experimental data in the response filed on April 21, 
2003 showing the unexpected superiority of the alloys attained 
by using this cooling rate. 

Further, although JP *232 does disclose that a cooling rate 
after a solution treatment is 2°C or more, one must also 
consider that it discloses an invention pertaining to caster 
materials. The production process for these caster materials 
includes neither a homogenization step nor a hot rolling step, 
(which are both steps in the claimed process) . Thus, the 
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microstructure of the material and the production process 
therefor are different in JP x 232 from that claimed in the 
present invention. Accordingly, Applicants submit that it would 
be improper to combine the solution heat treatment condition in 
JP '232 and the rolling condition in JP x 054 because of the 
differences in microstructure and the production processes. 

Finally, Applicants submit that a total percent reduction 
of 98% or more is not disclosed at all in any of the cited 
references. Thus, Applicants assert that the Examiner has 
failed to make out a prima facie case of obviousness with regard 
to the 35 USC §103 (a) rejection over any of JP x 232, JP x 054 and 
Komatsubura x 948, either used separately or combined. Three 
criteria must be met to make out a prima facie case of 
obviousness . 

1) There must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available 
to one of ordinary skill in the art, to modify the reference 
or to combine reference teachings. 

2) There must be a reasonable expectation of success. 

3) The prior art reference (or references when combined) must 
teach or suggest all the claim limitations. 

See MPEP §2142 and In re Vaeck, 20 USPQ2d 1438 (Fed. Cir. 1991) . 
None of these elements are met as is apparent from the above 
discussion. In particular, the Examiner has failed to meet the 
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third element to make a prima facie obviousness rejection. The 
percent reduction that is claimed in the instant invention is 
not taught or suggested. For this reason also, the rejections 
are inapposite. Withdrawal of the rejection is warranted and 
respectfully requested. 

Even if a proper prima facie rejection had been presented 
with regard to any of the above 35 USC §103 (a) rejections, which 
Applicants do not concede, Applicants herein enclose a 3 7 CFR 
§1.132 declaration showing the unexpected superiority of the 
instant invention over JP '054. Applicants respectfully direct 
the Examiner's attention to Table IV on page 13 of the 
declaration that shows that the large cast ingot that has a 
percent reduction of 98% or greater (within the scope of the 
instant invention) has a superior Charpy impact value to those 
values 90% and 83.3%, which fall outside the scope of the 
claimed invention. When the percent reduction is 90% and 

83.3%, the obtained Charpy impact values are 2.5 9 and 2.48, 
respectively, which mean that they have insufficient impact 
characteristics for use in automobiles. 

Applicants, hereinabove, have explained why the percent 
reduction of 98% or more cannot be obtained by the cited 
references. Moreover, the disadvantages that the prior art 
references would have to overcome to achieve this percent 
reduction are substantial . For this reason and for the reasons 
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advanced above, Applicants submit that none of JP x 232, JP x 054, 
or Komatsubura x 948, used separately or combined can render 
obvious the instant invention. Withdrawal of the rejection is 
warranted and respectfully requested. 

For the Examiner's benefit, Applicants enclose photocopies 
of JP 10-110232 (JP *232) and JP 58-31054 (JP *054), where the 
pertinent parts referred to in the above response are 
underlined. 

With the above remarks and amendments, Applicants believe 
that the claims, as they now stand, define patentable subject 
matter such that passage of the instant invention to allowance 
is warranted. A Notice to that effect is earnestly solicited. 

If any questions remain regarding the above matters, please 
contact the undersigned, in the Washington metropolitan area at 
the phone number listed below. 

Pursuant to the provisions of 37 C.F.R. §§ 1.17 and 
1.136(a), Applicants respectfully petition for a two (2) month 
extension of time for filing a response in connection with the 
present application. The required fee of $420.00 is attached 
hereto. 
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If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 



Marc S. Weiner, #32,181 



MSW/TBS/mua 
0234-0433P 



6< 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



Attachments : 



Declaration under 37 C.F.R. §1.132 
JP 10-110232 (JP *232) and 
JP 58-31054 (JP '054) 
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O IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

<$! x J 1 / 1 " r « application of: 

<* 

ngjjjr Kazuhisa KASHIWAZAKI et al . 

Application No.: 09/978,063 Group Art Unit: 1742 

Confirmation No.: 4184 Examiner: MORILLO, JANELL COMBS 

Filed: October 17, 2001 

For : ALUMINUM SHEET MATERIAL FOR AUTOMOBILE AND METHOD OF 
PRODUCING THE SAME 

DECLARATION UHPBP 37 C.F.R. S 1.132 

Honorable Commissioner of Patents 
and Trademarks 

Alexandria, Virginia 22313-1450 
Sir: 

I. Yoichiro BEKKI, hereby declare and state that: 

1. I am a Japanese citizen residing at c/o Furukawa-Sky 
Aluminum Corp., 2-1 Kinshi 1-chome, Sumida-ku, Tokyo, Japan. 

I am a graduate from Department of Metal Engineering , Faculty 
of Engineering, The University of Tokyo, in March of 1980. 

Since April, 1980, I have been employed by furukawa ALUMINUM 
CO., ltd. (merged with THE FURUKAWA ELECTRIC CO., LTD. ). Since 
October 2003, I was employed by furukawa-Sky Aluminum Corp. , Which 
Was a company divided from THE FURUKAWA ELECTRIC CO., LTD. 

From 1980 to 1986, I was engaged in research and development 
of structure control in aluminum hot rolling, and in development 
of can-body materials, in the Nikko Technological Laboratory 
(renamed to Metal Research Center) of THE FURUKAWA ELECTRIC CO. , 
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LTD. From 1986 to 1991, I was engaged in research for aluminum 
hot rolling, and in research and development of aluminum can-body 
materials and aluminum materials for foils and presensi t i 2 ed plates , 
in Fukui rolling technology section (absorbed as one of sections 
of the Metal Research Center). Since 1991, I have been engaged 
in research and development of working of aluminum sheet materials 
for automobiles; in development of aluminum materials for 
electrical machinery and memory discs ; in development of recycle 
technology of aluminum scraps; and in development of aluminum 
extrusion materials for automobiles, in the Nikko Technological 
Laboratory (renamed to Metal Research Center, and now it is 
Technical Research Division of Purukawa-Sky Aluminum Corp.). 

I am one of the joint inventors of the subject matter of 
the United States Patent Application Serial No. 09/978, 063, filed 
on October 11, 2001, and am thus intimately familiar with the 
contents of the application, its prosecution before the United 
States Patent* Trademark Office, and the references cited therein. 

2 . I have studied the contents of the cited Japanese Patent 
Unexamined Publication Mo. 10-110232 and Japanese Patent 
Unexamined Publication No. 58-031054. 

3. To show the superiority of the present invention, the 
following tests were conducted, by me or under my supervision: 

Part I. Explanation of difference between the large cast ingot 
process and the sheet caster process 
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Before conducting experiments for the test, I will explain 
differences between a process for producing a large cast ingot 
by DC (Direct Casting) method, which relates to the present 
invention and cited references Japanese Patent Unexamined 
Publication No. 58-031054 (JP'054), and a process for producing 
caster material or a cast sheet , which relates to the cited reference 
Japanese Patent Unexamined Publication No. 10-110232 (JP*232), 
according to my own knowledge on the art in this field and by 
referring to pertinent documents. 

Table I, on page 5, illustrates the difference between the 
method for producing a large cast ingot and the method for producing 
caster material or a cast sheet. They are actually quite different 
from each other in cooling rates, surface qualities , and the states 
of inner defects. 

In Table I, DC; i.e., direct casting is categorized into 
a semi-continuous casting and a typical method of producing a large 
cast ingot, to which the present invention and JP*054 is related. 
Sheet caster casting is categorized into a continuous casting, 
and, generally, a rolling process follows directly thereafter, 
which is called direct cast-rolling, to which JP'232 is related. 
A twin-roll caster process belonging to a sheet caster casting 
process is a typical process for producing a thin sheet of aluminum 
alloy, which is also shown in Fig. 1 in JP'232. JP'232 discloses 
an improvement of the process, and Al-Mg-Si-series alloy sheet 
obtained thereby. 
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In essence , the difference in cooling rates at casting stages 
between the two processes (DC and sheet caster casting) is critical 
to Si particle size in as-cast material (cast ingot or cast sheet) , 
which will be later explained. 

The following diagram in Fig. A schematically shows examples 
of the production processes in cases of using DC cast ingot and 
using caster material (cast sheet by a twin roll caster) , to which 
an alloy having a common composition within the scope of the present 
invention was subjected. 

The characteristics of the as-cast materials (as-cast ingot 
and as-cast sheet ) and production processes , such as heat treatment 
conditions and roiling sequences , are so different that both cannot 
be regarded as the same in terms of processes. Therefore, it is 
impossible for a person having ordinary skill in the art to combine 
the composition of caster material in Jp • 232 with the DC cast ingot 
process in JP'054. 
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Part II. Test 

A. Preparation of specimens 

An alloy having a chemical composition shown in Table II 
was cast and made into ingots of 320mmT x 200mmW x 5000mmL, and 
the top ends and bottom ends of the ingots were cut off, by 100mm 
each. Then, both surfaces of the ingots were scalped, by 10mm 
in thickness, to remove surface defects, and four cast ingots of 
300mmT x 200mmW x 1200mmL having the same composition were prepared . 
A caster material also was prepared by melting material having 
the same chemical composition as the large ingots, and casting 
using the twin roll method, to obtain pieces of sheets having 
thickness of 6mm. 

The four cast ingots of 300mmT x 200mmW x 1200mmL were rolled 
as shown in the production processes referred to as rolling process 
X <X = 1, 2, 3, and 4). The caster material having thickness of 
6mm was rolled as shown in the production process referred to as 
rolling process 5. 

Large cast ingots in rolling processes 1 to 4 , and the caster 
material in rolling process 5, were rolled at values of percent 
reductions shown in the row "Percent reduction," in Table iv on 
Page 13 , respectively . Here , a percent reduction means thickness 
reduction froma cast ingot (or a cast sheet, i .e ., as-cast material ) 
to a final rolled product. Cast ingots in rolling processes 1 
and 2, in which percent reductions of rolling were 99.3% and 98%, 
respectively, meeting the scope of the claims of the present 
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invention, were finally rolled to sheets having thickness of 2mm 
and 6mm, respectively. 

Cast ingots in rolling processes 3 and 4 , in which the percent 
reductions were as low as 90% and 83.3%, respectively, being out 
of the scope of the claims of the present invention, were finally 
rolled to sheets having thickness of 30mm and 50mm, respectively. 
Specimens of 2mm in thickness were cut out from the center portions 
in the thickness direction of the sheets having thicknesses of 
6mm, 30mm, and 50mm stated above, and they were subjected to tests 
for several characteristics of rolled materials. 
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B. Measurements 

Measurements of average particle sizes of Si particles in 
as-cast materials (a cast ingot or a cast sheet), and in finish 
rolled sheets, and Charpy impact tests, were conducted. The 
results are shown in Tables III and IV on page 13. 

Average particle sizes of Si particles were measured as 
follows. Photograph ( s ) of Si particles in observation area(s) 
of 1 mm 2 were taken and were subjected to image analyses. The 
radius of a corresponding circle (calculated radius of a circle 
having the same value of area as the measured value of the cross 
area of a particle) was calculated for each Si particle in the 
observed area, and an average value of those radiuses of 
corresponding circles was defined as the average particle size 
(or diameter) . Regarding the Charpy impact test, JIS No.4-type 
specimens were prepared and subjected to the test. 

C. Results and evaluations 

When the Si particle sizes in large cast ingots were compared 
with those in the caster material, remarkable differences were 
recognized. As shown in Table III, the average Si particle size 
in the large cast ingots was 9 .O^im, whereas the average Si particle 
size in the caster materials was 4.1^. Thus, the average Si 
particle size in the large cast ingots is as large as more than 
twice the average si particle size in the caster materials. 

Further, as shown in Table I and in the diagram in Fig. A, 
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there are many differences between the lar 9 e cast ingot and the 
caster material in si.es of crystalled particles ,si particle 
sizes in the present invention, . cast structures and inner defects, 
scales of production equipment, and so forth. 

Further, the results after rollin, as-cast materials havin, 

muchdifferentparticledia^tersfromeachother.as stated above 
are as f ollow . ln the resultant ^ ^ 

1 and 2 . i„ ^ ich the percent reductlons ^ ^ ^ ^ ^ ^ 
or .ore. and ,,.3, a „d «, respectively, which met the ra„,e 
of Percent reduction in the present invention, the average Si 
particle sizes in as-rolled sheets were 3 . !.„ and 3 . 2M m in dialer 
respectively . which were about one-third of the ,vera„e si particle 
in the lar,e cast inoot. and showed excellent characteristics 

of Charpy impact values of 3 ii,„h, ,„ 

= or j. is and 3. 19, respectively. Incontrast, 

- the resultant sheets after roUin, processes 3 and 4. in „ hlch 
the percent reductions were as low as 90, and S3 . 3, , respectively 
the averace si particle sizes in both cases were more than 5M m 
and Charpy impact values were as 1„„ as 3 . 59 and 3 .„ 8 , ,„ p . ot ' 
These Charpy impact characteristics were insufficient for 
automobile materials. 

From the above experimental results and evaluations, it was 
noted that a percent reduction of more than 98% was essential to 
obtain f i„e si particles suf f i cient to improve charpy 

ln thB Pr ° Cess of u *i"g a large cast ingot. 

in rolling process 5, the caster material at the stage of 
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as-cast state had as fine an average Si particle size as 4.1^, 
such that Si particles in rolled material were sufficiently f ine 
despite a low percentage reduction of only 66.7%. Accordingly, 
it was not necessary to impose a higher value of percentage reduction 
to the caster material. Since the average Si particle si 2G „ as 
sufficiently fine, owing to the rapid cooling rate at the stage 
of casting, a high percentage of reduction was not necessary, and 
still Charpy impact values were almost the same as in rolling process 



1. 



Regarding caster materials, it is pointed out that caster 
materials often have inner defects, as a scalping treatment is 
not included, generally, in the process. Further, caster 
materials are inferior, after all, in surface quality, as well 
as in productivity in a mass production system, because the as- 
cast material (cast sheet) is small in size. 



12 



0) 











0)1 






& 


c 




0) 




n| 




0) 




MI 






m 


0)1 




Ml 


o 



col 







4* 


hp 


°l 




1 1 


1 © 


ml 


IjC 


oil 


1 00 






o 


I ° 






tol 










c 



0) 



0) 



CO 



0)1 




13 



Conclusion 
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Eduction of 98% or Ascriptions of percentage 

"Of 98% or more are found in JP . nr. 

n ™ 054, thus the combination 
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does not lead to the present invention - 

The inventor likes to add that the original Japanese 
application corresponding to the present invention has been 
patented, since the differences in production processes between 
the case of using caster material and that of using a large cast 
ingot are recognized by the Examiner in jpo. 

Examiner's reconsideration is respectfully requested 
regarding Claims 3 and 9 andquick allowance of thepresent invention 
is earnestly urged. 

4. I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on information 
and belief are bel ieved tobe true ; and further that these statements 
were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States code and that 
such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



Date: September 2004 g*Mi 



Yoichiro BEkki 
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